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(54) APPARATUS AND METHOD FOR PROCESSING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method for 
processing an image capable of acquiring visually preferred color 
reproduction by simply correcting hue distortions in the color spaces of an 
input side and an output side. 

SOLUTION: The method for processing the image comprises the steps of 
converting a color signal in the color space of the input side into a first 
intermediate color signal in an apparatus non-depending color space in 
which a distortion of the hue in the color space of the input side is removed 
by an input side color signal corrector 1 when the signal of the input side 
color space is input. The method further comprises the steps of processing 
to regulate the hue or to correct a lightness direction for the first 
intermediate color signal by an intermediate color reproducing area 
corrector 3, then gamut mapping the signal, and converting the signal into a 
second intermediate color signal. Further, the method also comprises the 
steps of converting the second signal into a color signal of the color space 
of the output side by considering a distortion of the hue in the color space 
of the output side by the corrector 3. Thus, the color of the color space of 
the input side is satisfactorily reproduced in the color space of the output 
side. Color mixing of a pure color is prevented, and a visually preferred 
color reproduction is executed. 
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[0 0 3 3] CCD^^ft®^5eWICjF-rtl2l6<D«fe 
5I-&S, •<SrOliH5 «!:^T'&4„ RGBffe*! 
®t^JSttSt<D^I*^i:/«i:y. Labffelf 

H«lcfcMtS;ttJ£ttlt£*t5C<!:l::<fcoT, 06lc*EP 

£3„ fe=til-«i:cri*L a b^fe«¥B^r'ffiiE 

Ltei^tfm&toizBLmzni&zix&m-stf&Zo z.<d 
<t5^ii-&i-(*. 0 6irfcoT5£j£-eiF-t<j: ; 5i::, *iie 
^ii*^ l a b^feffi¥S*T?»eH-egSi'iffliE^i!i 

[0034] dCDj^dLT. RGBHefiiS^bL 
a b^feffl¥B-^«)^$fT5ci:A<-C#-Sc d 
CTM4iP2J££S??LT^&£fTof-*<, Cftl-Sbf', 
fi^©^-;£lCj:oTRGB^fetaffi®A^La bUfeffl 

[0035] sjcic. *F«i]fe?iigiisfi§iESP2icoo-ci4& 

BJTf*, &2lffi<Jfe«#liiEgP3l4, A*flHfefl»*fjE» 

LfcaJrtfe^lal'MD^&Sfrdo CO><!:£\ fet§CDl>-f 

AMMHiEff 3 iz fc It -5 Kgfca9O>-0!ia>IJ.9iBI T- & £ o 
ttJ2lfe£Fe1l4Y («) „ M (^-tf^'?) . C (v7 



» . K (II) <Dfkf&frt>mf££*lZ4 3Z7t&mT'& 

6. K7b<1 0 0%fc£lW4Y, M. CA<±T 1 0 0%CD 
t#Ht^^. LA N IUglcliKA<1 0 0%C7>B$<h 

y. m. c*<it 1 o o%<Dmtx-it. BMmtmu-ox 

l^.g>::,kA<£^o CCDj:5l~ai73«'Jfe^FBll*4^7U-Cfe 
i»A<. tb**^fcfe*;Dfe-r-5c: ( kir<torc I E L a 
b fe^lcfclt^fe^fil^ C <t *<t?# S„ 
[0 0 3 6] CCf. ffl7LtffiA x ?>Y (IS) J5£ttCD<^£ 
0~ 1 0 0%*t'tib^> -^CDeh^CDC IELabfi 
It-S felt ^-fiS^^»-r -Sir, 0 7 (A) <75tfR 

rtroas^-e^-rct5 4$>iS|it/j:So -r tJbj^jffil-c? 

I4Y (IS) fig^^^^b^-B-T^Sycltr'fcoTt. C I 
EL a b&.-£ffl\zt$l\Ti*m'&fttl3itj:Z>Ul\ Ztlli 
Y (SS) &LMzWit>*t& : t,G>X'lttii< .■ C. Mf&^tz-D 
^Xbfal&T'&Z) L. C+lf,0)2^-fe. 3^fe|COL^T 
tmmX'&Zo 07 (A) T'I4. 1 ;*fe<t 2^Jfe|rOLv 
T. C I E L a bfe^lzfcMt^fefl-^fil^^T'^ 
U ^HS-r-S^feffitDB^SIJST'^LrL^o 
[0 0 3 7] ±2E<DJ:5ir. Y (SS) tiLftOH^KlE: 
tStCIELa bfe£Fs1lcfcOTI4§?feffi<!:l4ni:'b'oC 
mz. CIELa bfe^rellCfcLNT^feffiir^-S) 

cfc 5 1- y m c K fe^Fil ic it Sfefl^ £ Jii 2i L fc *§^r . 
07 (C) l=««-V»««*ateT*-TJ:5l=. 
SPlc ^ T -7 tf > ^ A<;1 A L fc y -> 7 > A L T fSfe 
A<;loTL^5o CCD J: 5 4fe0)jl y 14. B^COst^ 
eiCfcl^-Cli^g-Cfcy. CIELa bfeSF B 1l=fca^T 

l> 0 mmzy (jt> /s^co^^^^b $-t±*ii4, 07 

(D) lc^£5l:rfeSyi*Jg£-t»--r, ^Mlit^fe 

14, 07 (A) {Zi$^Xf&mtni&X'7jiLtz&ft<Dlrf s 
frlZ&&t,0>X'$3V. 0 7 (B) ICY (IS) f$. y A<Dfr£ 
ffi^I LTSLTl^. H^T-^LfcC I EL a bfe^Fel 

izt$i-t&m&.ta<Dn-& i £. mmx'THLtz&tanyMCK 

fe^fellCfcltSfe^lC^ft-r-SCtlCfeoT. 0 7 

(D) ic*-fj:5l^ SSfl-ftfe^S^-TSCt^-C^ 
So t*>5/0. «iE*tt««tSI«<DlWT?ff*l=»gL 
XS.IK 

[0 0 3 8] C(D<fc 5 I-. 05^.14 1 ^fel-^L^TI4ffeCD 

SSlC^WCOfeS^ttA<#S-rSfc«>. C I E L a b 
fe£FaKcfcMt£llfe4@£^<D££jU^-r3J:y YM 
c k feSFalicfc it Sfe^i--&^-t±r feffi ^-f £f C <t 
ir<fcoT. feS3Eltt^|Sl±$-t±SCi:A<-T?^-5o tilAtt 

[0039] tb*#ife«^l«iEai3r-^5^^5a 

SI4. 0 3lc^Lf=A*lB']fe«^*fiEg|5 1 -rrtT^^jSfii 



CMYK$Mif. L a b^feffl¥®£SSL. 
Lab S?fe*B"Fffifr bCMY KHfetettE~-0>^|S]"C*^ 

-^L^rli^gl:WlcgJS < !:^^'5J:5l-ISS■r^^l^<i:L^ <> * 
ff* <©^^;£|- * o T L a b tteffiVSfr t» C M Y K 

[0 0 4 0] C(0J:5^*iIE^[R)RI/ffiIE^t!)fi 
I*. WCM Y Kfe^FtHfe&lWtC I E L a bfe^l- 

<7>fe<f •*§■£> -51MSC I E La b Q^mi-^fe Lfcfe<f 

«t«n&#itrfc< cttfT^s, tut, mm\zc i e 

L a bfe^F^foMt-SmaCD^feli-^CMYKfe^ 

mtiE^iiaA^ e> ttmani« t* i- <t y s - 1 *<-e £ 

-So 

[O 0 4 1 ] <¥T$?!.Umt$.tikTEtt2.\~^T®. 
W?&o @8f*. tK B 1feH^HW*IEgP2lcfctf'£.fe*a£ 

(B) ir^T'^Lf-A^dyfem^iSiEgUl Icfclt-SSE 
© + rafeif^l::oivcte*rt?iFU £fc0 7 

^M05m 2 <D4 , ^fe'(S"^"l-"3l»' 4 'C^JS"C^ LTl x -5><> 0 
8£#BBLT#fr-5«fc-5l::. RGBfeSraKCfeft^f. 
g&LfcC I E L a bfe^l-fclt-Sm 1 <D*F B 1fe1I-§- 
<t. CMYKfe^F B 1CDfe«-§-^j$-r-5C I EL a bfe 

sin ir fc it s m 2 <z> + r B ifeit -^r* i*. iHicfeffi^SLT 
19 6° gft-ca&*#. mzotpm&mm-tsii&c 

(i/T» «^0>fe4Sftl*2 4 0° SJS-C$)i.o fto 

RGBfe^RHI-fc^TC (->T» CDfell^l*. Ib 
1 (D'Pffl&m j %l~ : £&ik. -£-<D££ YMC Kfe£FiS)l::fc 

S£*UEl^C *<Dtztb. fpffl&nW&ftjEU 

fe«-§-lc*fLTfefficD^Bi^^5= -?-(D^IjiMli. 0 8 

fclcfc-S.. fcfc. fefflcD^i!)»l*. g|8ir«6^<!:|||gT' 

[0042] 2h>iz#r$&nm®tfiiE&2it. Axmn 



<7>»IM*. ^Jt*r6llcHLTI*®8lrfcLNT5fili<tSI^ 

i*n*. A*{sife^i::fc^-c«3t£;ixT^-&feA<. ai 
*s tj . < * m ai«feffiiH-c*a-e * *i*ft«-»»= 

F B t j-ei*ssi.T-#£i , >fei::oi,'>Tf*. ttt^i 

[0 0 4 3] ZOJi^V h^'i/tf>^«iSICOL%TI4. 

[0 0 4 4] 0 9 1*. A2MB5#-7-y HcfcTf •SfMJt^Gl 
<Dj£iE&g0>HH<7>l&IE0T*fc&„ 04". «Hl*A2lffil 
h^^L. H$tl*aJ*ffl**-7'V hSSLW*. 

BJUgU^vl- -So C^lrj^or. 0 9 (A) Clip 
fA*ffl#7f HiS9 (B) lc56fSt?*Lfc*5l-'S 

*a> o 

[0045] £t>|Z. ±5EC0«fe5lCLreBgU>v<Dfll 
fi ^SS L tz'&OX J] IPJJ ^37 He 33 1* * £ 
S-S (cusp i ) 0>Bjj]g£. iaai*f-e^ KCDSX^g 

$*rfsjs icuspo) <DBjimt<Dm<DmmtoT^ m 

£0)BB»i3«t-3rA (cuspi) WILT*IHOir 
77 hSSJtSo «l*liEl9 (B) fztt«-r?^LTL^ 
SfeJEH* x &. S*^g£*t^jS (cusp i) (7)B^ 
JlJilL, 119 (C) |rtt«t?^Lri^*IH0>**-7 

[004 6] ^o>j:5fwLr»SS*tfc+lBa)A*7 7 h 

h(Dis^a#a>5a^c!:iB3«'efc l J. 19 (b) ic^ 
jS (cusp i) 0)iWJKHI»lcttor**ffl31ffTS.li 
[0047] c©J:3«cWflHijE«ai3cfcy. HO)* 

7h77t e >^HJ!r5o H10I*. #7 7h7 7t° 

g^t-s^ (cuspo) ODBjjt^jftt urSfflSflO 

(C^CItCUSPoO)W«Stt4L* H±©jS) 



iI©fi©^SffiJt (Lout/Lin) irioT. IS 
ha>a®(DfeOTiggCDtt (Lout/Lin) tj:^ 

[oo4 8] mi oiZTjkLtzmx- mm jhi^-s 
t < * -5 ai a v -j h ©si©fei- v -v tr > y r $ fe^ 

[0 0 4 9] El±. ^-SPI-Ot^TpjiELfco C*lt>£BI 

fell- fc It 4fe«-**<sSf ft f fcH *«feffiHI= fcl* 
T»at ■£ - t tf^miz & & o m x- ft R G B ir 

ffijEgfll |rfcL^TRGBfe^F B c llcfclt^fe4gO>U--r^A< 
^*^*lfcC I E L a bfe^fBH-fclt-Sm 1 (D^RHfell 
^iC^&^tlSo fLT. -^COm 1 W + FBlfeil-^l*, * 
r B 1feSaiatfiiESP2l-S3L>r. CMY Kfe^r B 1lrfclt^ 

y (it). ©feffift«t4--5cfc^icfeiaissA<ffi^ttfc^ic 

«J3jb<16S*u ff?2(Z>+Rfife<t-5§-<tft£„ $t»(=aj*fiij 

feii^iSiEgn 3 icfcur , m 2 OTEfPsife^iroi^r. 

CMY Kfe£F B 1lCfcM+£,fe*B0>l>-r^£#if LT. CM 
YKfe^F B 1lcfcI+Sfe«-§-lc^-r-S). ai:J:ot> 

tb^liiJfe^-eiiY (it) jjE^ro^cDiij^tfty. feS 
y ftif* #(Se Lfc&$?ftfe?i3l£ilSlt- £c .b*<-e# 
•S„ t*.^, ;gfeUJ=ora*fftfeSig^ll^-r-SJi 

Mft .fc'lc J; o Tfr 5 C ±l*i:Ltft»*fiS 

[oo5o] iiEoittBari*. AMie^ntLtRG 



*«9fe^rpiai/ai*iffliife^FBii-^L^ri*^-ti^A^{M 
mizmn L ft i*egm -e £>*tl£ na> & r> ft fe^lT- fe o 

[0 O 5 1 ] 

\z£Ht£. At>mo>&3lf'ilB.lftiiJjm<D&&miz&li$> 

ft <t*CD;Mfelw cfc -SjSy l-Ol*Tt[&3s'3"-5 C <t 
Mfe|-£oT&#ftfeSS!A^fi£<tft-&. SCIC A* 

[BSBOffiJUftKn] 

[HI] &§£BR<D^m(D—1&m&7F-f7°vV&-Z&) 
[0 2] A*«ft«*«jE»1 l=fel+4Mfc»«a>— 

[B4] AAWifv^ h<Z>-#J£^lTJIT5Lg]T*£> 
[0.5] RGB^gfiilt L a bl?fe*B¥®CD — M 
[16] *»Sflffifl)-«IOKBB-eftS. 

[0 9] A*ffl9**v^ hir*fr4BBS^lRia>«jEfiia 
[0 10] bf>^fffl3<0— ffy<7)!&5B0-e 



[11] 



1 


2 


3 


/ 


/ 


/ 












M1E9 











[H2] 




[03] 



S12 

RGBSSffflcoee^a (R_in. 

0_in.B_in) fciabfi^E© 
efs^ffl (L*_in, a*_in, 
b*_in) Egft-TS. 



S_U 

(R_ln, G_in, B_in) [rID©^ 
©^>^, **#fc:ifca©^«[ (R_c, 



Sll 



sn 



efg^tf (L^_in,a*_i«». 



\£i&m<D&mmm (rgb 

(Labfegfeg) ±*&&+Z. 



"T" 



SIS 



RGBfe^lSUT, 6 (R, G ( B) = 
(25 5, 255, 25 5) £8k (R, G, B) = 
(0, 0, 0) t*&9WG*m (R_C G 
_c, B_c) -CH*ft*=#l«S:fii*U 

«^MP«^ffi©Labe^»±*C<D 



S16 



&H&m^m (L*_c. a*_c, b*_c) 

* *>m m&tifzeimft h_c t©&i§ 



S17 



©R G B<S6ffil&® . <3>L a b Sfefc ¥®C T^ate^ 



[H5] 




[19] 



(A) (B) (O 




F£-A(##) 5B057 

5C077 
5C079 



AA11 CA01 CA08 CA12 CA16 
CB01 CB08 CB12 CB16 CC01 
CE17 CE18 CH08 
LL19 PP31 PP32 PP33 PP36 
PP37 P012 SS01 SS06 TT02 
HB01 HB03 HB06 HB08 HB11 
LB02 MA1 1 NA03 NA06 NA27 
PA03 PA05 



